Intermediate Reprogramming of Mouse Skin Fibroblasts into Stem-Like Cells by Bone Morphogenetic Protein 4.
Specific transcription factors are sufficient to reprogram fully induced pluripotent stem cells or other types of cells. These findings raise the question of whether chemical molecules or proteins can replace transcription factors to alter the defined cell fate. In this study, we treated mouse skin fibroblasts (MSFs) with bone morphogenetic protein 4 (BMP4) and examined intermediate reprogramming of MSFs into stem-like cells. Putative epidermal stem cells isolated from the ventral skin epidermis of an adult mouse were used to confirm the reprogramming activity of BMP4, which increased the proliferation of these cells. After these cells formed spheroids, they were treated with BMP4 and cultured for 5 days. Following BMP4 treatment, the characteristics of these cells changed, and they expressed Oct-4 and its target transcripts Nanog, Sox2, and alkaline phosphatase. To confirm the stem cell potency of these cells, we induced their differentiation into cardiomyocytes. Stem-like cell-derived cardiomyocytes exhibited mRNA expression of cardiac mesoderm markers such as Nk2 transcription factor-related locus 5 and connexin 40, and the cardiomyocyte marker troponin T. These differentiated cells exhibited contracting masses. These results suggest that BMP4-mediated somatic stem cell reprogramming may become an alternative approach for cell therapy.